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Living with an invisible disability after a TBI can a ect a person's everyday activities. TBIs can cause physical, emotional, and learning-related changes. It is important for TBI survivors to seek out support for their invisible disabilities.
TBI AND INVISIBLE DISABILITIES
Traumatic brain injury (TBI) is most commonly caused by a hit to the TRAUMATIC BRAIN INJURY Brain damage as a result of a violent hit or jolt to the head. head due to being tackled while playing sports, being involved in a car accident, or getting hit with a hard object. TBIs can range from mild to severe, with some people quickly returning to school sports and others su ering permanent brain damage. The consequences of TBIs are considered an invisible disability, because they can occur in daily
INVISIBLE DISABILITY
A physical, mental, or neurological condition that is not visible to others. Examples are traumatic brain injury, depression, and anxiety. life, but the person does not outwardly appear to have a problem, since there is no need for a wheelchair, walker, or crutches. For example, someone who is recovering from a TBI may be dealing with subtle changes in mood, vision, and sensations in the legs.
Since many TBI symptoms are not obvious, this can cause others to underestimate how severe TBI can be. People may think that someone who is blaming bad grades on an injury that occurred months ago is exaggerating. Another misconception is that people can recover from TBIs more quickly if they work harder in school or at physical therapy. This is not true, and if the TBI symptoms are serious enough, participating in therapy may be challenging [ ]. Invisible disabilities are diverse, as shown in Figure , and can result in a variety of physical, emotional, and learning or memory-related challenges that are just as important, if not even more so, than any visible disability from a TBI.
Fortunately, research advances have led to a better understanding of the various TBI symptoms. There are several research methods that scientists use to study TBI. For example, some scientists ask patients to describe their experiences in their own words, via interview. Other researchers use surveys or laboratory tests. Data can be collected at a single time point, or at multiple timepoints after injury. In many studies, kids.frontiersin.org October | Volume | Article | including the one we will describe, patients are studied for long periods of time after they are hurt, so that researchers can see what will happen to them over the course of recovery. Additionally, experiments are often run on patient samples (like blood and saliva) to measure levels of certain proteins. The amounts of di erent proteins in a sample can determine how serious or mild the TBI is and these levels may be useful for tracking recovery as time goes on. With the knowledge gained from these studies, researchers hope to better educate the public about TBIs and work toward improving current treatments.
PRIMARY AND SECONDARY INJURIES
TBIs have two phases. The initial injury to the head is called the primary injury and could be a bruise on the brain or a fracture to the skull. The severity of the primary injury can determine how long it will take the person to recover and whether or not a full recovery is likely [ ].
After the primary injury, the brain often su ers secondary injuries,
SECONDARY INJURY
Indirect injury resulting from processes initiated by the primary injury.
such as oxidative stress, inflammation, excitotoxicity, and hypoxia [ ].
OXIDATIVE STRESS Secondary brain injury; caused by too many of some molecules and too few of others.
EXCITOTOXICITY
Secondary injury in which brain and nerve cells become too excited, preventing them from functioning properly.
HYPOXIA Secondary brain injury in which the brain does not receive enough oxygen.
Oxidative stress occurs when certain molecules in the brain get out of balance, and this can cause permanent damage to the neurons, which are the cells that send information about the outside world to the brain [ ]. Inflammation is swelling in the brain, often due to high levels of certain proteins, and it can result in even more tissue damage than the primary injury [ ]. In excitotoxicity, brain and nerve cells become overly excited. Because cells need to rest just like we do, excitotoxicity can prevent cells from functioning at their best [ ]. Lastly, hypoxia is when very little oxygen flows into the brain, which is a problem because oxygen is needed to feed the brain and keep it working properly. The main reason we care about these secondary injuries is that they likely contribute to long-term invisible disabilities. Since these secondary injuries often last for a while after the primary injury, treatment of the secondary injuries might be necessary. For example, if a person's brain has too much inflammation, perhaps anti-inflammatory drugs like aspirin would be useful.
LONG-TERM EFFECTS OF TBI
Every TBI is di erent, leading to a wide variation in invisible disabilities.
Since the brain controls everything, TBI can cause many changes in a person's movement senses, emotions, and memory. Sometimes these changes last a few months after the TBI, but other times they are permanent! The most common types of disabilities that follow TBI and their treatments are summarized in Table . Physical Challenges After TBI, physical changes involving movement and the functioning of the senses can occur. TBI survivors may have slower movements, di culty picking up objects, weakness in the arms or legs, or 
Emotional Challenges
Emotional changes of various types can occur after TBI. These changes can be so small that they are hardly noticeable or so obvious that the person seems totally di erent than before the TBI. Common emotional challenges after a TBI include lack of motivation, feeling sad more often, feeling anxious, wanting to spend time alone, feeling sleepier, being less excited about participating in favorite hobbies, and more [ ]. A person's emotions help make them who they are, so these emotional changes following TBI can be di cult for both the person with the invisible disability and their loved ones. Therefore, it is important to be patient and kind with someone recovering from a TBI. They are not trying to act in a di erent way on purpose.
Learning and Memory Challenges
Learning ability, knowledge, memory, attention, problem solving, organization, and communication can all be impacted by TBI [ ].
Trouble focusing on homework and lack of motivation to complete assignments could be a sign of an invisible disability. After a TBI, it can be harder to remember things like people's names or where objects were placed. Ways to combat these memory changes include studying with flashcards, making to-do lists, and using smartphone apps. TBI, such as changes in communication, a ection, and behavior [ ].
TREATMENT PROGRAMS AND SUPPORT SERVICES
Right now, the majority of help available for family and friends of TBI survivors is through hospitals, medical centers, clinics, or hotlines. Keep in mind that recovery also takes a while for the family and friends. It may be helpful for TBI survivors and the people closest to them to try to get involved in, or start, a support group for those going through similar situations. Support groups can share coping strategies and relaxation tips to use when TBI survivors are going through a tough time.
CONCLUSION
TBIs can have many di erent causes and can result in a variety of e ects and secondary injuries, resulting in changes in learning, memory, senses, emotions, and beyond! These secondary injuries result from brain cell or tissue damage that occurs following the primary injury. It is important to understand TBI and its possible e ects on both the patient and the people they interact with. Receiving treatment when an injury first occurs, and throughout the recovery period, will help improve the outcome of a TBI [ ]. Seeking support from family, friends, or health professionals is especially important when dealing with TBIs. TBIs can be scary and challenging, but with the right knowledge and tools, patients can be prepared to overcome TBI and its obstacles, both immediately and in the future. Hopefully, this article has shed light on the invisible disabilities that people face after kids.frontiersin.org October | Volume | Article | TBI, so that we can be more aware of the risks of invisible disabilities. By being more patient and understanding with ourselves or loved ones after TBI, we can best help to promote recovery. . doi: . /frym. .
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